Detection of endotoxinlike activity in cerebrospinal fluid by Limulus amebocyte lysate gelation has been suggested as a useful technique for the diagnosis of gram-negative bacterial meningitis. We prospectively screened 1,503 cerebrospinal fluid specimens with a Limulus amebocyte lysate microassay. The limit of sensitivity of the assay was 0.01 ng/ml. All specimens that were positive for endotoxinlike activity were subjected to confirmatory retesting, after which 38 (86%) remained positive. Comparison with available culture results revealed that 33 of 38 specimens (86%) were culture positive; 3 of the 5 culture-negative specimens were from patients on therapy for gram-negative becterial meningitis, and 1 was from a neonate. The overall specificity of confirmed positive tests was 99.5%, with a positive predictive value of 97.3%. There was one false-negative specimen, giving an overall sensitivity of 97.3% and a negative predictive value of 99.9%. Endotoxinlike activities of .150 ng/ml correlated with present illness of less than 2 days' duration (P = 0.024), elevated cerebrospinal fluid protein (P < 0.05), and seizures (P = 0.004); levels of .3,000 nglml correlated with neutropenia (P = 0.032), and levels of .3.2 x 106 ng/ml correlated with death (P = 0.001). We conclude that the Limulus amebocyte lysate microslide gelation test has prognostic value as a sensitive, specific, simple, inexpensive screening test for gram-negative bacterial meningitis.
The Limulus amebocyte lysate (LAL) test is sensitive in detecting gram-negative bacterial meningitis, with generally less than 1% false-negative results (1, 9, 11, 20, 25, 27, 28, 30 ; Whittaker M. A. Bioproducts, Quantitative Chromogenic LAL Third Generation Pyrogen Testing [product information booklet], p. 18, 1986) . By counterimmune electrophoresis correlations between antigen levels, convulsions, and bacteremia were demonstrated (13) , yet in one quantitative study no correlation could be shown between initial cerebrospinal fluid (CSF) endotoxin levels and clinical or laboratory variables (1) . A small, preliminary study from our laboratory in 1978 demonstrated an association of CSF endotoxinlike activity (ELA) of >1,200 ng/ml with shock, cyanosis, and death in patients with gram-negative bacterial meningitis. This study was undertaken to clarify this association as well as to evaluate the sensitivity of a modified LAL microassay.
MATERIALS AND METHODS
Specimens. A total of 1, 503 consecutive specimens of CSF submitted to the Microbiology or Infectious Disease Laboratory were tested without prior knowledge of culture results. These were collected in sterile endotoxin-free plastic containers and refrigerated (4°C) until delivery to the laboratory, at which time they were frozen (-20°C) until assay.
LAL values ranged from 0.1 ng/ml to 512 mg/ml, with a mean of 101 mg/ml and a median of 1,028 ng/ml. An ELA of .150 ng/ml was significantly associated with present illness of less than 2 days' duration (10 of 10 less than 2 days versus 9 of 17 greater than 2 days; P = 0.024), CSF protein of >150 mg/100 ml (12 of 15 >150 mg/100 ml versus 6 of 14 <150 mg/100 ml; P < 0.05), and seizures during the hospital course (10 of 10 with seizures versus 10 of 21 without seizures; P = 0.004). An ELA of <3,000 ng/ml was significantly associated with peripheral leukocytosis (8 of 19 with leukocytosis versus 0 of 12 without leukocytosis; P = 0.020), whereas an ELA of .3,000 ng/ml was associated with neutropenia (4 of 12 with neutropenia versus 0 of 19 without neutropenia; P = 0.032).
An ELA of .3.2 x 106 ng/ml was significantly associated with death (3 of 4 died with an ELA of .3.2 x 106 ng/ml versus 0 of 29 with an ELA of <3.2 x 106; P = 0.001). The following other clinical laboratory parameters evaluated were not significant (P > 0.05): leukopenia, decreased hemoglobin, thrombocytosis or thrombocytopenia, CSF leukocytosis, CSF glucose of <40 mg/100 ml, bacteremia, serum sodium, etiologic agent, fever, shock, and neurologic sequelae.
Seven patients, aged 1 day to 18 months, with CSF ELA values from 0.4 x 106 to 512 x 106 ng/ml were noted. All three patients who died during the study period were from this group. Two of the four survivors in this group have no apparent sequelae, one has a seizure disorder, and one has hearing impairment and hemiparesis. Pretreatment with antibiotics was commonly associated with lower ELA values (5 of 11 with an ELA of <100 ng/ml versus 5 of 20 with an ELA of .100 ng/ml); however, this association did not reach statistical significance (P > 0.10). Similarly, there was a suggestion that an ELA of >50,000 ng/ml was associated with an age of less than 6 months (4 of 9 <6 months versus 3 of 22 .6 months; P > 0.10) and that an ELA of .3,000 ng/ml was associated with hypoglycorrhachia (CSF glucose, <40 mg/100 ml) (9 of 19 with hypoglycorrhachia versus 1 of 10 without hypoglycorrhachia; P = 0.051).
DISCUSSION
Minute quantities of endotoxin have been shown to produce gelation of blood from Limulus polyphemus (22) 
